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ÂÂÅÄÅÍÈÅ

Èíòåðåñ ê ïðîèçâîäíûì 2,4,6,8,10,12-ãåê-
ñààçàòåòðàöèêëî[5.5.0.03,11.05,9]äîäåêàíà, ñèíòåç
êîòîðûõ ðàíåå âåëñÿ èñêëþ÷èòåëüíî ñ öåëüþ
ñîçäàíèÿ òåõíîëîãèé ïîëó÷åíèÿ âûñîêîýíåð-
ãåòè÷åñêèõ âåùåñòâ [1], îáóñëîâëåí èõ íå-
îáû÷íîé ñòðóêòóðîé. Ýòè ñîåäèíåíèÿ ïðåä-
ñòàâëÿþò ñîáîé êàðêàñíûå àçîòèñòûå ãåòåðî-
öèêëû, ÷òî ïîçâîëÿåò îæèäàòü íàëè÷èÿ ó íèõ
áèîëîãè÷åñêîé àêòèâíîñòè. Ñîãëàñíî ïðåäâà-
ðèòåëüíî ïðîâåäåííîìó àâòîðàìè ñòàòüè àíà-
ëèçó ïî ïðîãðàììå PASS (Prediction of
Activity Spectra for Substances, 2007, V. Poroi-
kov, D. Filimonov et al.), ïðîèçâîäíûå
2,4,6,8,10,12-ãåêñààçàòåòðàöèêëî[5.5.0.03,11.05,9]-
äîäåêàíà ìîãóò îáëàäàòü ðàçíîîáðàçíîé áèî-
ëîãè÷åñêîé àêòèâíîñòüþ, â òîì ÷èñëå íåéðî-
òðîïíîé. Îäíàêî èññëåäîâàíèÿ in vivo, êîòî-
ðûå ìîãëè áû ïîäòâåðäèòü ýòî ðàçíîîáðàçèå
ïðåäñêàçàííîé àêòèâíîñòè, ðàíåå íå ïðîâî-
äèëèñü. Â ñâÿçè ñ ýòèì öåëüþ äàííîé ðàáîòû
áûëî èçó÷åíèå ôàðìàêîëîãè÷åñêèõ ñâîéñòâ
ïðîèçâîäíûõ 2,4,6,8,10,12-ãåêñààçàòåòðàöèê-
ëî[5.5.0.03,11.05,9]äîäåêàíà.
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Õèìèÿ

Ñèíòåç ïðîèçâîäíûõ 2,4,6,8,10,12-ãåêñàà-
çàòåòðàöèêëî[5.5.0.03,11.05,9]äîäåêàíà äëÿ èññëå-
äîâàíèÿ áèîëîãè÷åñêîé àêòèâíîñòè îñóùåñòâ-
ëÿëè êàñêàäíîé êîíäåíñàöèåé ãëèîêñàëÿ ñ ñî-
îòâåòñòâóþùèìè àìèíàìè:

è òðàíñôîðìàöèåé çàìåñòèòåëåé â ãåòåðîöèê-
ëè÷åñêîì êîëüöå ãåêñàáåíçèëüíîãî ïðîèçâîä-
íîãî, ó êîòîðîãî áåíçèëüíûå ãðóïïû äîñòà-
òî÷íî ïîäâèæíû (ñõåìà 1).

2 ,4 ,6 ,8 ,10 ,12-Ãåêñà-(2-öèàíîýòèë)-
2,4,6,8,10,12-ãåêñààçàòåòðàöèêëî[5.5.0.03,11.05,9]
äîäåêàí 1. Â òðåõãîðëóþ êîëáó âìåñòèìîñòüþ
250 ìë, ñíàáæåííóþ òåðìîìåòðîì è ìåøàë-
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êîé, ïîìåùàþò 7.8 ã (0.11 ìîëü) 3-àìèíîïðî-
ïèîíèòðèëà, 78 ìë àöåòîíèòðèëà è 0.1 ìë ìó-
ðàâüèíîé êèñëîòû. Ïðè òåìïåðàòóðå 25 îÑ â
òå÷åíèå 30 ìèí äîçèðóþò â êîëáó 7.26 ã
(0.05 ìîëü) 40 % âîäíîãî ðàñòâîðà ãëèîêñàëÿ.
Çàòåì ìàññó âûäåðæèâàþò ïðè òîé æå òåì-
ïåðàòóðå â òå÷åíèå 4 ÷. Ïî îêîí÷àíèè âûäåðæ-
êè óïàðèâàþò ïîä âàêóóìîì ðàñòâîðèòåëü, à
îñòàòîê îáðàáàòûâàþò 50 % ðàñòâîðîì ýòàíîëà.
Âûïàâøèé îñàäîê îòôèëüòðîâûâàþò, ïðîìûâà-
þò íà ôèëüòðå 50 % ðàñòâîðîì ýòàíîëà è âû-
ñóøèâàþò íà âîçäóõå. Âûõîä ãåêñà(2-öèàíî-
ýòèë)ãåêñààçàèçîâþðöèòàíà ñîñòàâëÿåò 18 %.
Ò. ïë. 145–148 îÑ. ßÌÐ-ñïåêòðû 1H, ì.ä.: ò-2.64
(CH2 4H), ò-2.70 (CH2 8H), ò-2.84 (CH2 8H), ò-
2.91 (CH2 4H), ä-4.45 (CH 4H), ä-4.59 (CH 2H);
13Ñ, ì.ä.: 16.75 (CH2), 17.20 (CH2), 48.73 (CH2),
49.45 (CH2), 62.09 (CH), 64.95 (CH), 119.12 (C).

2,4,6,8,10,12-Ãåêñààëëèë-2,4,6,8,10,12-ãåê-
ñààçàòåòðàöèêëî[5.5.0.03,11.05,9]äîäåêàí 2.
Â êîëáó âìåñòèìîñòüþ 500 ìë, ñíàáæåííóþ
ìåøàëêîé, òåðìîìåòðîì è êàïåëüíîé âîðîí-

Ñõåìà 1.

êîé, ïîìåùàþò 150 ìë àöåòîíèòðèëà, 53 ã
(0.93 ìîëü) àëëèëàìèíà è 2 ã 50 % ðàñòâîðà
ìóðàâüèíîé êèñëîòû. Ïðè òåìïåðàòóðå 20 îÑ
äîçèðóþò ê ìàññå 44.95 ã (0.31 ìîëü) 40 % ðàñ-
òâîðà ãëèîêñàëÿ. Çàòåì ðåàêöèîííóþ ìàññó
âûäåðæèâàþò ïðè òîé æå òåìïåðàòóðå â òå-
÷åíèå 1 ÷. Ïîñëå ýòîãî ìàññó âûäåðæèâàþò â
òå÷åíèå 2 ñóò ïðè –18 îÑ. Âûïàâøèé áåëûé
îñàäîê îòôèëüòðîâûâàþò, ïðîìûâàþò íà
ôèëüòðå èçîïðîïèëîâûì ñïèðòîì è âûñóøè-
âàþò íà âîçäóõå. Âûõîä ñîñòàâëÿåò 49 %. Ò. ïë.
40–42 îÑ. ßÌÐ-ñïåêòðû 1H, ì.ä.: ò-3.42 (CH2

8H), ò-3.53 (CH2 4H), ä-4.28 (CH 4H), ä-4.42
(CH 2H), ò-5.05 (CH2 4H), ò-5.18 (CH2 8H), ä-
5.42 (CH 2H), 5.59 (CH 4H); 13Ñ, ì.ä.: 54.50
(CH2), 55.22 (CH2), 66.90 (CH), 69.76 (CH),
117.70 (CH2), 133.49 (CH), 135.44 (CH).

2,4,6,8,10,12-Ãåêñàáåíçèë-2,4,6,8,10,12-ãåê-
ñààçàòåòðàöèêëî[5.5.0.03,11.05,9]äîäåêàí 3. Â êîë-
áó, ñíàáæåííóþ ìåøàëêîé, ïîìåùàþò 170 ìë
áåíçèëàìèíà (1.56 ìîëü), 130 ìë äèñòèëëèðî-
âàííîé âîäû, 1430 ìë àöåòîíèòðèëà è 5.4 ìë
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98 % ìóðàâüèíîé êèñëîòû. Çàòåì â òå÷åíèå
1 ÷ äîçèðóþò â ðåàêöèîííóþ ìàññó 94.25 ã 40 %
âîäíîãî ðàñòâîðà ãëèîêñàëÿ (0.65 ìîëü) ïðè
òåìïåðàòóðå íå âûøå 20 îÑ. Ðåàêöèîííóþ
ìàññó âûäåðæèâàþò ïðè êîìíàòíîé òåìïå-
ðàòóðå â òå÷åíèå 17–20 ÷. Îáðàçîâàâøèéñÿ êðèñ-
òàëëè÷åñêèé ïðîäóêò îòôèëüòðîâûâàþò è ïðî-
ìûâàþò íà ôèëüòðå õîëîäíûì àöåòîíèòðèëîì.
Âûõîä 121 ã (76 % â ïåðåñ÷åòå íà áåíçèë-
àìèí), ò. ïë. 145–150 îÑ. Äëÿ î÷èñòêè ïîëó÷åí-
íûé ñûðåö ïåðåìåøèâàþò â 240–250 ìë àöå-
òîíèòðèëà ïðè òåìïåðàòóðå 50 îÑ â òå÷å-
íèå 15–20 ìèí. Çàòåì ìàññó îõëàæäàþò äî
êîìíàòíîé òåìïåðàòóðû, îòôèëüòðîâûâàþò,
ïðîìûâàþò àöåòîíèòðèëîì. Ïîñëå ñóøêè íà
âîçäóõå ïîëó÷àþò 115–118 ã ïðîäóêòà (ò. ïë.
150–153 îÑ). ßÌÐ-ñïåêòðû 1H, ì. ä.: ä-3.59 (CH
2H), ä-4.03 (CH 4H), ò-4.09 (CH2 8H), ò-4.16
(CH2 4H), ä-7.22 (CH-ar 30H); 13Ñ, ì.ä.: 56.62,
57.29, 77.53, 80.94, 127.11, 128.51, 128.82,
129.67, 141.34.

4,10-Äèáåíçèë-2,6,8,12-òåòðààöåòèë-
2 , 4 , 6 , 8 , 1 0 , 1 2 - ã å ê ñ à à ç à ò å ò ð àöè êë î -
[5.5.0.03,11.05,9]äîäåêàí 4. Â àâòîêëàâ åìêîñòüþ
1 ë, ñíàáæåííûé ìåøàëêîé è ðóáàøêîé äëÿ
ïîäà÷è òåïëîíîñèòåëÿ, ïðè êîìíàòíîé òåìïå-
ðàòóðå ïîñëåäîâàòåëüíî çàãðóæàþò 80 ã ãåê-
ñàáåíçèëãåêñààçàèçîâþðöèòàíà (0.11 ìîëü),
16 ã 6 % ïàëëàäèÿ íà ñèáóíèòå (âëàæíîñòü
50 %), ïðåäâàðèòåëüíî îáåçâîæåííîãî äèìå-
òèëôîðìàìèäîì, 240 ìë äèìåòèëôîðìàìèäà,
1.44 ìë áðîìáåíçîëà. Çàòåì â ìàññó ïðè ïåðå-
ìåøèâàíèè âíîñÿò 120 ìë óêñóñíîãî àíãèäðèäà
(1.27 ìîëü). Ïîñëå ýòîãî àâòîêëàâ ãåðìåòèçè-
ðóþò, ïðîäóâàþò àçîòîì è çàòåì âîäîðîäîì.
Â ðóáàøêó ïîäàþò òåïëîíîñèòåëü ñ òåìïåðà-
òóðîé 50 îÑ. Ïðè äàâëåíèè âîäîðîäà â àïïà-
ðàòå 4–5 àòì ïîëíîòà ïîãëîùåíèÿ âîäîðîäà
12 ë (120 %) äîñòèãàåòñÿ çà 4–4.5 ÷. Ðåàêöèîí-
íóþ ìàññó îõëàæäàþò äî êîìíàòíîé òåìïå-
ðàòóðû, âûïàâøèé îñàäîê îòôèëüòðîâûâàþò
âìåñòå ñ êàòàëèçàòîðîì è ïðîìûâàþò íà
ôèëüòðå 50–60 ìë ýòèëîâîãî ñïèðòà, ïîëó-
÷àÿ ñìåñü êàòàëèçàòîðà è äèáåíçèëòåòðààöå-
òèëãåêñààçàèçîâþðöèòàíà. Ýòó ñìåñü ýêñòðà-
ãèðóþò 1 ë êèïÿùåãî õëîðîôîðìà, îòôèëüò-
ðîâûâàþò êàòàëèçàòîð, ôèëüòðàò óïàðèâàþò
è ïîëó÷àþò 46.7 ã (âûõîä 80 %) äèáåíçèëòåò-
ðààöåòèëãåêñààçàèçîâþðöèòàíà. Ò. ïë. 319–
322 îÑ. ßÌÐ-ñïåêòðû 1H, ì.ä.: ê-2.03 (CH3 12H),
ò-4.07 (CH2 4H), ä-5.43 (CH 4H), ä-6.50 (CH

2H), 7.31 (CH-àð 10H); 13Ñ, ì.ä.: 20.73 (CH3),
22.11 (CH3), 56.43 (CH2), 69.68 (CH), 70.59 (CH),
128.05 (CH-àð), 128.67 (CH-àð), 128.93 (CH-àð),
136.74 (C-àð), 168.26 (C).

4,10-Äèôîðìèë-2,6,8,12-òåòðààöåòèë-
2 , 4 , 6 , 8 , 1 0 , 1 2 - ã å ê ñ à à ç à ò å ò ð àöèê ëî -
[5.5.0.03,11.05,9]äîäåêàí 5. Ñìåñü 46.7 ã äèáåíçèë-
òåòðààöåòèëãåêñààçàèçîâþðöèòàíà è 8.5 ã ïàë-
ëàäèåâîãî êàòàëèçàòîðà ïîäñóøèâàþò íà âîç-
äóõå è ïîìåùàþò â óòêó äëÿ ãèäðèðîâàíèÿ,
çàêðåïëåííóþ íà âñòðÿõèâàòåëå. Çàòåì âíî-
ñÿò 102 ìë 98 % ìóðàâüèíîé êèñëîòû, ïðî-
äóâàþò óòêó âîäîðîäîì è íà÷èíàþò âñòðÿõè-
âàíèå. Ðàñ÷åòíîå êîëè÷åñòâî âîäîðîäà (4.5 ë)
ïîãëîùàåòñÿ çà 4–5 ñóò. Ïî îêîí÷àíèè ãèä-
ðèðîâàíèÿ êàòàëèçàòîð îòôèëüòðîâûâàþò,
ïðîìûâàþò 20 ìë ìóðàâüèíîé êèñëîòû è 10 ìë
âîäû. Ôèëüòðàò óïàðèâàþò íà ðîòîðíîì èñ-
ïàðèòåëå äîñóõà. Ïîëó÷åííóþ ñìîëó îáðàáà-
òûâàþò 100 ìë ýòèëàöåòàòà. Âûïàâøèé â îñà-
äîê êðèñòàëëè÷åñêèé ïðîäóêò îòôèëüòðîâû-
âàþò è ñóøàò íà âîçäóõå, ïîëó÷àÿ 30.5 ã (85 %)
äèôîðìèëòåòðààöåòèëãåêñààçàèçîâþðöèòàíà.
Ò. ïë. 293–296 îÑ. ßÌÐ-ñïåêòðû 1Í (CHCl3) ì.ä.:
ì-1.55–2.30 (ÑÍ3 12Í), ì-6.06–6.68 (ÑÍ 4Í),
ñ-7.25 (ÑÍ 2Í), ñ-8.34 (CH 2Í); 13Ñ (CHCl3-
d), δ, ì.ä.: 20.82, 21.75 (CÍ3); 60.28, 66.24, 72.13
(ÑÍ); 167.68, (ÑÍO); 167.70 (C).

4,10-Äè-(ïàðà-íèòðîáåíçèë)-2,6,8,12-òåòðà-
àöåòèë-2,4,6,8,10,12-ãåêñààçàèçîâþðöèòàí 6.
Â òðåõãîðëóþ êîëáó, ñíàáæåííóþ ìåøàëêîé
è òåðìîìåòðîì, çàãðóæàþò 30 ìë 98 % àçîò-
íîé êèñëîòû, îõëàæäàþò ìàññó æèäêèì àçî-
òîì äî òåìïåðàòóðû –33 îÑ, ïîñëå ÷åãî äî-
çèðóþò â íåå 6 ã äèáåíçèëòåòðààöåòèëãåêñà-
àçàèçîâþðöèòàíà. Ðåàêöèîííóþ ìàññó âûäåð-
æèâàþò ïðè òåìïåðàòóðå –28…–32 îÑ â òå-
÷åíèå 1 ÷, ïîñëå ÷åãî ðàçáàâëÿþò ëåäÿíîé
âîäîé äî 500 ìë. Îñàäîê ïðîìûâàþò ëåäÿíîé
âîäîé (äåêàíòàöèÿ), îòôèëüòðîâûâàþò, ïðî-
ìûâàþò âîäîé íà ôèëüòðå. Âûñóøåííûé íà
âîçäóõå îñàäîê îáðàáàòûâàþò 40 ìë àöåòî-
íèòðèëà ïðè òåìïåðàòóðå 40–45 îÑ. Ïðîäóêò
îòôèëüòðîâûâàþò è ïðîìûâàþò íà ôèëüòðå
8 ìë àöåòîíèòðèëà. Ïîñëå ñóøêè íà âîçäóõå
ïîëó÷àþò 3.6 ã 4.10-äè-(ïàðà-íèòðîáåíçèë)-
2,6,8,12-òåòðààöåòèë-2,4,6,8,10,12-ãåêñààçà-
èçîâþðöèòàíà. Êîíöåíòðèðîâàíèåì ôèëüòðà-
òà ïîä âàêóóìîì âûäåëÿþò åùå 0.9 ã ïðîäóê-
òà. Ò. ïë. 262–272 îÑ (èç àöåòîíèòðèëà). Íàé-
äåíî, %: C 55.45, H 5.16, N 18.39. C28H30N8O8.



514 Ò. Ã. ÒÎËÑÒÈÊÎÂÀ è äð.

Âû÷èñëåíî, %: C 55.44, H 4.98, N 18.47. ßÌÐ-
ñïåêòðû 1Í (ÄÌÑÎ-d6) ì.ä.: ì-1.82 (ÑÍ3 12Í),
ò-4.08 (ÑÍ2 4Í,), ä-5.42 (ÑÍ 4Í), ä-6.45 (ÑÍ 2Í),
7.78 (CH-àð 4Í), 8.26 (CH-àð 4Í). 13Ñ (ÄÌÑÎ-d6,
δ, ì.ä.): 20.70, 21.98 (CÍ3); 54.14, 54.75 (ÑÍ2); 68.14,
69.75, 70.72, 72.67 (ÑÍ); 123.38, 129.36, 129.89 (ÑÍ-
àð); 146.78, 146.92 (Ñ-àð); 167.04, 167.99 (C).

2,6,8,12-Òåòðààöåòèë-2,4,6,8,10,12-ãåêñà-
àçàòåòðàöèêëî[5.5.0.03,11.05,9]äîäåêàí 7. Ñìåñü
46.7 ã äèáåíçèëòåòðààöåòèëãåêñààçàèçîâþðöè-
òàíà ñ 8.5 ã ïàëëàäèåâîãî êàòàëèçàòîðà ïîä-
ñóøèâàþò íà âîçäóõå è ïîìåùàþò â óòêó äëÿ
ãèäðèðîâàíèÿ, çàêðåïëåííóþ íà âñòðÿõèâà-
òåëå. Çàòåì âíîñÿò 102 ìë óêñóñíîé êèñëîòû,
ïðîäóâàþò óòêó âîäîðîäîì è íà÷èíàþò âñòðÿ-
õèâàíèå. Ðàñ÷åòíîå êîëè÷åñòâî âîäîðîäà (4.5 ë)
ïîãëîùàåòñÿ çà 7–8 ñóò. Ïî îêîí÷àíèè ãèä-
ðèðîâàíèÿ êàòàëèçàòîð îòôèëüòðîâûâàþò,
ïðîìûâàþò 20 ìë óêñóñíîé êèñëîòû è 10 ìë
âîäû. Ôèëüòðàò óïàðèâàþò íà ðîòîðíîì èñ-
ïàðèòåëå äîñóõà. Ïîëó÷åííóþ ñìîëó îáðàáà-
òûâàþò 100 ìë ýòèëîâîãî ñïèðòà. Âûïàâøèé
â îñàäîê êðèñòàëëè÷åñêèé ïðîäóêò îòôèëüò-
ðîâûâàþò è ñóøàò íà âîçäóõå, ïîëó÷àÿ 30.5 ã
òåòðààöåòèëãåêñààçàèçîâþðöèòàíà. Ò. ïë.
360 îÑ (ñ ðàçëîæåíèåì). ßÌÐ-ñïåêòðû 1Í
(CDCl3) ì.ä.: ì-1.80–2.14 (ÑÍ3 12Í), ì-4.02–4.25
(NÍ 2Í), ì-5.20–5.30 (CH 4H), ì-6.00–6.50
(CH 2H); 13Ñ (CDCl3): 20.43, 25.48 (CÍ3); 47.5,
56.2, 61.3, 67.9 (ÑÍ); 161.0, 166.0 (C).

2,6,8,10,12-Ïåíòààöåòèë-2,4,6,8,10,12-ãåêñà-
àçàèçîâþðöèòàí 8. Â òðåõãîðëóþ êîëáó, ñíàá-
æåííóþ ìåøàëêîé è òåðìîìåòðîì, çàãðóæà-
þò 6.2 ã 2,6,8,12-òåòðààöåòèë-2,4,6,8,10,12-ãåê-
ñààçàèçîâþðöèòàíà, 90 ìë ëåäÿíîé óêñóñíîé
êèñëîòû è 60 ìë óêñóñíîãî àíãèäðèäà è âû-
äåðæèâàþò ïðè òåìïåðàòóðå 55–60 îÑ â òå-
÷åíèå 12 ÷. Ðåàêöèîííóþ ìàññó óïàðèâàþò ïîä
âàêóóìîì, îñòàòîê îáðàáàòûâàþò 120 ìë ýòèë-
àöåòàòà (êèïÿ÷åíèå 30 ìèí) è âûäåðæèâàþò
12 ÷ ïðè ïåðåìåøèâàíèè. Âûïàâøèé îñàäîê îò-
ôèëüòðîâûâàþò, ïðîìûâàþò ýòèëàöåòàòîì è
ñóøàò íà âîçäóõå. Ìàññà ïîëó÷åííîãî ïðîäóê-
òà ñîñòàâèëà 6.1 ã. Ïðîäóêò ïîâòîðíî îáðàáà-
òûâàþò 60 ìë ýòèëàöåòàòà è ïîëó÷àþò 5.6 ã
2,6,8,10,12-ïåíòààöåòèë-2,4,6,8,10,12-ãåêñààçà-
èçîâþðöèòàíà ñ ñîäåðæàíèåì îñíîâíîãî âå-
ùåñòâà 98 %. Ò. ïë. 305–306 îÑ. ßÌÐ-ñïåêòðû
1Í (ÄÌÑÎ-d6) ì.ä.: ê-2.04 (ÑÍ3 12Í), ê-2.41
(ÑÍ3 3Í,), ì-6.04-7.10 (ÑÍ 6Í), 8.31 (ÑÍ 1Í),
7.78 (CH-àð 4Í), 8.26 (CH-àð 4Í); 13Ñ (ÄÌÑÎ-

d6, δ, ì.ä.): 19.20, 20.0, 20.2, 58.7, 59.5, 64.7,
64.9, 70.5, 159.8, 166.0, 166.5, 168.1.

2,4,6,8,10,12-Ãåêñààöåòèë-2,4,6,8,10,12-ãåê-
ñààçàòåòðàöèêëî[5.5.0.03,11.05,9]-äîäåêàí 9.
Â òðåõãîðëóþ êîëáó âìåñòèìîñòüþ 250 ìë,
ñíàáæåííóþ ìåøàëêîé è îáðàòíûì õîëîäèëü-
íèêîì, ïîìåùàþò 10 ã (0.03 ìîëü) 2,6,8,12-òåò-
ðààöåòèë-2,4,6,8,10,12-ãåêñààçàòåòðàöèêëî-
[5.5.0.03,11.05,9]äîäåêàíà è 100 ìë àöåòîíèòðè-
ëà. Ê ïîëó÷åííîé ñóñïåíçèè ïðèëèâàþò 21 ìë
(0.3 ìîëü) àöåòèëõëîðèäà, ïîñëå ÷åãî ìàññó
íàãðåâàþò äî 50 îÑ è âûäåðæèâàþò ïðè ýòîé
òåìïåðàòóðå â òå÷åíèå 24 ÷. Ïîëó÷åííûé ðàñ-
òâîð óïàðèâàþò ïîä âàêóóìîì äîñóõà. Îñòà-
òîê, ïðåäñòàâëÿþùèé ñîáîé ñìîëîîáðàçíóþ
ìàññó òåìíî-êîðè÷íåâîãî öâåòà, îáðàáàòûâà-
þò 50 ìë àöåòîíà. Âûïàâøèé îñàäîê îòôèëü-
òðîâûâàþò, ïðîìûâàþò íà ôèëüòðå àöåòîíîì
è âûñóøèâàþò íà âîçäóõå. Ñûðîé ïðîäóêò ïå-
ðåêðèñòàëëèçîâûâàþò èç àöåòîíèòðèëà. Âû-
õîä î÷èùåííîãî ïðîäóêòà ñ ò. ïë. 310–311 îÑ
ñîñòàâëÿåò 70 % îò òåîðåòè÷åñêîãî. ßÌÐ-ñïåê-
òðû 1H, ì.ä.: ê-2.01 (CH3 6H), ê-2.05 (CH3 12H),
ä-5.06 (CH 2H), ä-5.67 (CH 2H), ä-5.85 (CH 2H);
13Ñ, ì.ä.: 22.67 (CH3), 22.85 (CH3), 23.23 (CH3),
56.17 (CH), 60.77 (CH), 154.73 (C), 156.64 (C). Ýëå-
ìåíòíûé àíàëèç: âû÷èñëåíî, %: Ñ 67.92, H 3.77,
N 13.21. Ïîëó÷åíî, %: Ñ 68.12, H 3.01, N 13.69.

Ôàðìàêîëîãèÿ

Èññëåäîâàíèå âëèÿíèÿ àãåíòîâ íà öåíò-
ðàëüíóþ íåðâíóþ ñèñòåìó (ÖÍÑ) ïðîâîäèëè íà
áåëûõ áåñïîðîäíûõ ìûøàõ ìàññîé 20–25 ã íà
ñòàíäàðòíûõ ñêðèíèíãîâûõ òåñòàõ [2]. Âñå èçó-
÷àåìûå ñîåäèíåíèÿ ðàñòâîðÿëè â âîäå ñ òâè-
íîì-80 è ââîäèëè îäíîêðàòíî âíóòðèæåëóäî÷-
íî â äîçå 10 ìã/êã (ïî 0.2 ìë íà 10 ã ìàññû æè-
âîòíîãî). Òåñòèðîâàíèå ôàðìàêîëîãè÷åñêîé àê-
òèâíîñòè ïðîâîäèëè ÷åðåç 1 ÷ ïîñëå ââåäåíèÿ
àãåíòîâ. Æèâîòíûå êîíòðîëüíîé ãðóïïû ïîëó-
÷àëè ýêâèâàëåíòíûå îáúåìû ðàñòâîðèòåëÿ.

Èññëåäîâàíèå âëèÿíèÿ àãåíòîâ íà äâèãà-
òåëüíî-ýìîöèîíàëüíóþ àêòèâíîñòü æèâîòíûõ
â óñòàíîâêå TruScan. Æèâîòíûõ ïîìåùàëè â
öåíòð ôîòîñåíñîðíîé óñòàíîâêè TruScan
(Coulbourn Instruments, ÑØÀ), ãäå â òå÷å-
íèå 2 ìèí ðåãèñòðèðîâàëè ïîêàçàòåëè âåðòè-
êàëüíîé è ãîðèçîíòàëüíîé àêòèâíîñòè.

“Êîðàçîëîâóþ òîêñè÷íîñòü” âûçûâàëè ââå-
äåíèåì êîðàçîëà (80 ìã/êã, âíóòðèáðþøèííî).
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Â êàæäîé ãðóïïå îöåíèâàëè ïðîöåíò ãèáåëè
æèâîòíûõ, ðåçóëüòàò ïðåäñòàâëÿëè â âèäå
èçìåíåíèÿ ïðîöåíòà ëåòàëüíîñòè ïî ñðàâíå-
íèþ ñ êîíòðîëüíîé ãðóïïîé.

“Õëîðàëãèäðàòîâûé ñîí” âîñïðîèçâîäèëè
ïóòåì ââåäåíèÿ õëîðàëãèäðàòà (350 ìã/êã,
âíóòðèáðþøèííî), äåéñòâèå ñíîòâîðíîãî ïðå-
ïàðàòà îöåíèâàëè ïî äëèòåëüíîñòè áîêîâîãî
ïîëîæåíèÿ æèâîòíûõ, ïî óòðàòå è âîññòà-
íîâëåíèþ ðåôëåêñà ïåðåâîðà÷èâàíèÿ.

ÐÅÇÓËÜÒÀÒÛ È ÎÁÑÓÆÄÅÍÈÅ

Â ðåçóëüòàòå èññëåäîâàíèÿ âëèÿíèÿ àãåí-
òîâ íà äâèãàòåëüíî-ýìîöèîíàëüíîå ïîâåäåíèå
æèâîòíûõ óñòàíîâëåíî, ÷òî íè îäíî èç èçó-
÷åííûõ ñîåäèíåíèé íå âëèÿåò íà ãîðèçîíòàëü-
íóþ äâèãàòåëüíóþ àêòèâíîñòü (òàáë. 1). Ñëå-
äóåò îòìåòèòü, ÷òî òîëüêî àãåíòû 4, 5 è 7 â
äîçå 10 ìã/êã äîñòîâåðíî óãíåòàþò âåðòèêàëü-
íóþ àêòèâíîñòü, óìåíüøàÿ êîëè÷åñòâî âåð-
òèêàëüíûõ ñòîåê è âðåìÿ, ïðîâåäåííîå â íèõ,
÷òî êîñâåííî ìîæåò ñâèäåòåëüñòâîâàòü îá îá-
ùåì ñíèæåíèè òðåâîæíîñòè æèâîòíûõ. Àãåíò
1 óâåëè÷èâàåò âðåìÿ, ïðîâåäåííîå â ñòîéêàõ,
íå èçìåíÿÿ ïðè ýòîì èõ êîëè÷åñòâà, ÷òî, âå-
ðîÿòíî, óêàçûâàåò íà ïðåîáëàäàíèå ó æèâîò-
íûõ òàê íàçûâàåìîãî äëèòåëüíîãî ãðóìèíãà

è ìîæåò ñâèäåòåëüñòâîâàòü îá óñèëåíèè ýìî-
öèîíàëüíîãî ñòàòóñà æèâîòíûõ. Íà ýòî æå
óêàçûâàåò è ñíèæåíèå èññëåäîâàòåëüñêîé ðå-
àêöèè æèâîòíûõ â ýòîé ãðóïïå. Îñòàëüíûå
àãåíòû íå îêàçûâàþò êàêîãî-ëèáî âûðàæåí-
íîãî âëèÿíèÿ íà äâèãàòåëüíî-ýìîöèîíàëüíóþ
àêòèâíîñòü æèâîòíûõ.

Ñëåäóþùèé òåñò, ïîçâîëÿþùèé îöåíèòü
âîçäåéñòâèå âåùåñòâ íà ÖÍÑ, à èìåííî, âîç-
äåéñòâèå àãåíòîâ íà ÃÀÌÊ-ýðãè÷åñêóþ ñèñòå-
ìó, – ýòî “êîðàçîëîâàÿ òîêñè÷íîñòü”. Íèæå
ïðèâåäåíû äàííûå î âëèÿíèè àãåíòîâ 1–9 íà
òîêñè÷åñêîå äåéñòâèå êîðàçîëà (ëåòàëüíîñòü æè-
âîòíûõ, â ïðîöåíòàõ îòíîñèòåëüíî êîíòðîëÿ):

1 2 3 4 5 6 7 8 9

–24 –16 –16 –50 –74 +50 –100 –16 –50

ãäå çíàêè “–” è “+” îçíà÷àþò ñíèæåíèå èëè
óâåëè÷åíèå ëåòàëüíîñòè ïî ñðàâíåíèþ ñ êîí-
òðîëåì ñîîòâåòñòâåííî. Âèäíî, ÷òî àãåíò 7 ïî-
êàçàë âûñîêóþ ïðîòèâîñóäîðîæíóþ àêòèâíîñòü
â ýòîì òåñòå, ïîëíîñòüþ ïðåäîòâðàùàÿ âûçâàí-
íóþ êîðàçîëîì áëîêàäó ÃÀÌÊ-ðåöåïòîðîâ è
ïðîÿâëÿÿ ñâîéñòâà ÃÀÌÊ-ìèìåòèêà. Òàêæå äî-
ñòàòî÷íî âûðàæåííóþ ïðîòèâîñóäîðîæíóþ àê-
òèâíîñòü â ýòîì æå òåñòå îáíàðóæèëè àãåíòû
4, 5 è 9. Ñîåäèíåíèå 6 ïðîÿâèëî ñåáÿ â êà-
÷åñòâå ÃÀÌÊ-ëèòèêà, óñèëèâ òîêñè÷åñêîå äåé-
ñòâèå êîðàçîëà â 1.5 ðàçà. Îñòàëüíûå àãåíòû â

ÒÀÁËÈÖÀ 1

Âëèÿíèå ïðîèçâîäíûõ 2,4,6,8,10,12-ãåêñààçàòåòðàöèêëî[5.5.0.03.11.05.9]äîäåêàíà íà ïîêàçàòåëè äâèãàòåëüíî-

ýìîöèîíàëüíîé àêòèâíîñòè æèâîòíûõ

Àãåíò À Á Â Ã Ä Å Æ Ç È

Êîíòðîëü  13.6±1.2   98.0±3.1 350.5±36.0   2.9±0.3 21.5±3.1 12.3±1.8 22.0±2.8   5.5±1.1   7.4±0.9

1  14.1±1.0 100.8±2 325.2±28.9   2.7±0.2 19.3±2.0 13.6±2.4 33.2±4.0*   3.3±0.7   3.9±0.7**

6  14.3±0.8 101.9±1.4 281.4±17.2   2.3±0.1 18.1±1.4 10.0±0.9 18.9±1.9   5.4±0.7   7.6±1.5

8  11.1±0.8 103.3±1.8 370.7±22.4   3.1±0.2 16.8±1.8 15.4±1.7 29.3±2.5   4.5±0.6   5.4±0.9

Êîíòðîëü  11.5±1.5 103.3±2.4 308.5±33.2 2.53±0.3 16.8±2.4 13.9±1.8 25.6±2.5 6.75±0.9 7.88±1.2

4 10.75±0.5 104.5±1.0 270.9±16.9 2.45±0.3 15.5±1.0   7.3±1.2** 12.6±3.4**   6.1±1.0   6.9±1.1

5     9.9±1.0 105.9±2.1 281.1±17.7 2.29±0.15 14.1±2.1   5.8±1.6**   9.0±3.6**   5.9±0.8   6.5±1.1

7  13.0±1.1 100.8±2.7 272.0±18.6 2.21±0.2 19.3±2.7   7.6±1.1** 13.0±2.1**   7.0±0.7 8.63±1.0

Êîíòðîëü  11.4±1.2 105.9±1.7 284.1±24.3   2.3±0.2 12.9±1.3   8.9±1.7 16.0±2.7   6.1±0.9   8.3±1.5

2  11.3±1.4    106±1.9 275.7±30.7   2.2±0.3 14.0±1.9 10.5±2.0 14.8±3.1   7.3±0.8 10.1±1.6

3      14±1.2 101.0±2.0 316.9±27.4   2.6±0.2 19.0±2.0* 14.3±2.0 22.6±3.9   6.3±1.2   7.9±1.6

9  13.1±1.7 102.8±2.8 296.2±26.4   2.4±0.2 14.7±1.4 13.4±2.0 19.3±3.2   6.4±0.7   6.6±1.1

Ïðèìå÷àíèå. À – îáùàÿ äâèãàòåëüíàÿ àêòèâíîñòü, Á – âðåìÿ àêòèâíîñòè, ñ; Â – ïðîéäåííîå ðàññòîÿíèå, ñì;
Ã – ñêîðîñòü äâèæåíèÿ, ñì/ñ; Ä – íåïîäâèæíûé ìîìåíò, ñ; Å – êîëè÷åñòâî âåðòèêàëüíûõ ñòîåê, Æ – âðåìÿ,
ïðîâåäåííîå â ñòîéêàõ, ñ; Ç – êîëè÷åñòâî èññëåäîâàííûõ îòâåðñòèé; È – âðåìÿ èññëåäîâàòåëüñêîé ðåàêöèè, ñ.

*p < 0.05, **p < 0.01 îòíîñèòåëüíî êîíòðîëÿ.
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òåñòå “êîðàçîëîâàÿ òîêñè÷íîñòü” íå ïðîÿâèëè
êàêîé-ëèáî âûðàæåííîé àêòèâíîñòè.

Òåñò “õëîðàëãèäðàòîâûé ñîí” ïîçâîëÿåò
îöåíèòü âëèÿíèå àãåíòîâ íà ñíîòâîðíîå äåé-
ñòâèå áàðáèòóðàòîâ. Ðåçóëüòàòû ïðîâåäåííî-
ãî èññëåäîâàíèÿ (òàáë. 2) ïîêàçûâàþò, ÷òî
àãåíòû 4, 6 è 8 óâåëè÷èâàþò ïðîäîëæèòåëü-
íîñòü äåéñòâèÿ õëîðàëãèäðàòà (íà 62, 71.5 è
75.5 % ñîîòâåòñòâåííî), äåéñòâóÿ àíàëîãè÷íî
èìèïðàìèíîïîäîáíûì ïðåïàðàòàì, à àãåíò 2
ñîêðàùàåò âðåìÿ çàñûïàíèÿ æèâîòíûõ â 2.2
ðàçà, íå âëèÿÿ ïðè ýòîì íà ïðîäîëæèòåëü-
íîñòü ñàìîãî ñíà.

ÇÀÊËÞ×ÅÍÈÅ

Òàêèì îáðàçîì, â ðåçóëüòàòå ïðîâåäåííî-
ãî ñêðèíèíãà âëèÿíèÿ àãåíòîâ íà ÖÍÑ âûÿâ-

ÒÀÁËÈÖÀ 2

Âëèÿíèå ïðîèçâîäíûõ 2,4,6,8,10,12-ãåêñààçàòåòðàöèêëî-

[5.5.0.03,11.05,9]äîäåêàíà íà ïðîäîëæèòåëüíîñòü õëîðàë-

ãèäðàòîâîãî ñíà

Àãåíò Ëàòåíòíîå âðåìÿ Ïðîäîëæèòåëüíîñòü

çàñûïàíèÿ, ìèí  ñíà, ìèí

Êîíòðîëü 4.16±0.66   62.0±9.3

1 3.34±0.1   96.5±14.5

2 1.86±0.15**   85.5±8.6

3 4.83±0.23   73.1±5.5

4 3.29±0.09 100.5±10.4*

5 3.64±0.51   60.5±6.1

6 3.44±0.27 106.3±10.5**

7 3.11±0.27   86.6±10.0

8 3.68±0.3 108.8±18.1*

9 3.23±0.41 72.6±11.8

*p < 0.05, **p < 0.01 îòíîñèòåëüíî êîíòðîëÿ.

ëåíû íàèáîëåå àêòèâíûå ñîåäèíåíèÿ, ïåðñ-

ïåêòèâíûå äëÿ äàëüíåéøåãî èññëåäîâàíèÿ.

Óñòàíîâëåíî, ÷òî àãåíò 9 ïåðñïåêòèâåí â êà-

÷åñòâå ïðîòèâîñóäîðîæíîãî ñðåäñòâà, àãåí-

òû 5 è 7 èíòåðåñíû êàê àíòèêîíâóëüñàíòû ñ

ïðîòèâîòðåâîæíîé àêòèâíîñòüþ, à ó àãåíòà 4
íàðÿäó ñ ïðîòèâîñóäîðîæíîé àêòèâíîñòüþ

íàáëþäàþòñÿ òàêæå àíêñèîëèòè÷åñêèå ñâîé-

ñòâà. Àãåíò 8 ìîæåò ðàññìàòðèâàòüñÿ êàê ïî-

òåíöèðóþùèé äåéñòâèå ñíîòâîðíûõ ïðåïàðà-

òîâ, à àãåíò 6 îòëè÷àåòñÿ àëëîñòåðè÷åñêîé

ñòèìóëÿöèåé ÖÍÑ, äåéñòâóþùèé îäíîâðåìåí-

íî è íà ÃÀÌÊ-ýðãè÷åñêóþ ñèñòåìó, è íà êîðó

ãîëîâíîãî ìîçãà.

Äëÿ ñîåäèíåíèé, ïðîÿâèâøèõ íàèáîëüøóþ

àêòèâíîñòü, íà ìûøàõ îïðåäåëåíà îñòðàÿ

òîêñè÷íîñòü ïðè îäíîêðàòíîì âíóòðèæåëóäî÷-

íîì ââåäåíèè. Óñòàíîâëåíî, ÷òî âåëè÷èíà LD50

äëÿ àãåíòîâ 4, 7 ïðåâûøàåò 2000 ìã/êã, à äëÿ

àãåíòîâ 5, 6, 8, 9 ñîñòàâëÿåò ñâûøå 1000 ìã/êã.

Âñå ñîåäèíåíèÿ îòíîñÿòñÿ ê 3-ìó (óìåðåííî-

òîêñè÷íîìó) êëàññó âåùåñòâ.

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå
ïðîãðàììû Ïðåçèäèóìà ÐÀÍ “Ôóíäàìåíòàëüíûå
íàóêè – ìåäèöèíå” ¹ 21.3 (“Ðàçðàáîòêà ñïîñîáîâ
ïîëó÷åíèÿ è èññëåäîâàíèÿ áèîëîãè÷åñêîé àêòèâíî-
ñòè ïðîèçâîäíûõ 2,4,6,8,10,12-ãåêñààçàòåòðàöèê-
ëî[5.5.0.03.11.05.9]äîäåêàíà”).
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